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BACKGROUND OF THE INVENTION 

[0001] Semiconductor chips are typically enclosed in a 
sealing part that provides protection from hostile 
environments and enables the semiconductor chip to be 
electrically connected to a component such as a 
motherboard. The semiconductor chip, in combination with 
the sealing part, is typically referred to as a 
semiconductor package, with the elements of such package 
including a lead frame, a semiconductor chip, conductive 
wires, and the hard sealing part. The lead frame is the 
central supporting structure of the package, with a portion 
of the lead frame being internal to the sealing part. Some 
portions of the leads of the lead frame extend from the 
sealing part and are' used to connect the package 
externally. 
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[0002] In general, a conventional lead frame for a 

semiconductor package is manufactured by mechanically 
stamping or chemically etching a continuous metal strip 
such as one fabricated from copper, a copper alloy, or 
other metal material. The lead frame serves a dual purpose 
by acting as a lead connecting the semiconductor chip to an 
external circuit (e.g., a motherboard) and as a frame which 
fixes the semiconductor chip on the motherboard at the same 
time . 

[0003] A deficiency of conventional lead frames in those 
semiconductor packages including the same is that many of 
the leads of the lead frame cannot be used for signal 
transmission in that they must be used for providing ground 
to the semiconductor chip. More particularly, the 
semiconductor chip includes not only input-output pads for 
power supply and/or signal transmission, but also a 
plurality of input-output pads for ground. The input- 
output pads for ground are themselves bonded to respective 
ones of the leads by the conductive wires, thus preventing 
the usage of such leads for signal transmission. 
[0004] To supplement the number of leads for signal 

transmission (i.e., to add additional signal leads), the 
leads of the lead frame must be finely pitched. However, 
such fine pitching is not preferable due to the resultant 
increases in manufacturing cost. Another alternative that 
has been developed to supplement the number of signal leads 
involves a manufacturing method wherein the general size of 
the lead frame is enlarged. . However, the use of an 
enlarged lead frame necessarily results in an increased 
volume or enlargement of the semiconductor package 
incorporating such lead frame. Such semiconductor package 
fails to satisfy or meet the trend of light, thin, small 
and short semiconductor package products. 

[0005] In another attempt to address the problem of 
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insufficient numbers of signal leads, there has been 
developed a semiconductor package fabrication methodology 
wherein the conductive wire(s) for ground is/are directly 
bonded to a peripheral or circumferential portion of the 
top surface of the chip mounting board or die pad of the 
lead frame instead of one or more of the leads. During the 
wire bonding process, the lead frame is typically located 
on a substantially planar upper surface of a heat block 
which generates intense heat. The lead frame is fixed to 
the heat block through the use of a clamp. Subsequent to 
such affixation, the wire bonding process is performed. 
However, since the peripheral portion of the top surface of 
the die pad is not typically in direct contact with the 
heat block, a severe bouncing phenomenon occurs during the 
wire bonding process, thereby considerably reducing the 
yield rate or efficacy of the wire bonding. The bouncing 
phenomenon occurs as a result of contact with a capillary 
during the bonding process, and adversely affects the same. 



BRIEF SUMMARY OF THE INVENTION 

[0006] In accordance with the present invention, there 
is provided a semiconductor package including a lead frame 
comprising a frame including both a ground ring and a chip 
mounting board located therein. Extending between the 
ground ring and the chip mounting board are a plurality of 
elongate slots or apertures. The ground ring is formed to 
include recesses within the bottom surface thereof which 
create regions of reduced thickness. A semiconductor chip 
bonded to the chip mounting board may be electrically 
connected to leads of the lead frame and to the ground ring 
via conductive wires. Those conductive wires extending to 
the ground ring are bonded to the top surface thereof at 



locations which are not aligned with the recesses within 
the bottom surface, i.e., those regions of the ground ring 
of maximum thickness. 

[0007] In the lead frame of the present semiconductor 
package, the ground ring is supported within the frame, and 
the chip mounting board supported within the ground ring by 
one or more tie bars which are connected to and extend 
between the frame, the ground ring, and the chip mounting 
board. The chip mounting board, the ground ring, the tie 
bars, the leads, the semiconductor chip, and the conductive 
wires are at least partially encapsulated by a sealing 
part. Within the sealing part, certain surfaces of the 
chip mounting board, the tie bars, the ground ring, and the 
leads are exposed. The completion of the semiconductor 
package is facilitated by a saw singulation process wherein 
excess portions of the lead frame outside the sealing part 
are removed. 

[0008] The present invention is best understood by 
reference to the following detailed description when read 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] These, as well as other features of the present 
invention, will become more apparent upon reference to the 
drawings wherein: 

[0010] Figure 1 is a top plan view of a lead frame 

constructed in accordance with a first embodiment of the 
present invention; 

[0011] Figure 2 is a bottom plan view of the lead frame 
shown in Figure 1; 

[0012] Figure 3 is a top plan view of a lead frame 

constructed in accordance with a second embodiment of the 
present invention; 



[0013] Figure 4 is a bottom plan view of the lead frame 
shown in Figure 3; 

[0014] Figure 5 is a cross-sectional view taken along 

lines I-I of Figures 1-4; 

[0015] Figure 6 is a cross-sectional view taken along 

lines II-II of Figures 1-4; 

[0016] Figure 7 is a cross-sectional view taken along 

lines III-III of Figures 1-4; 

[0017] Figure 8 is a cross-sectional view of a 

semiconductor package constructed in accordance with the 
present invention; 

[0018] Figure 9 is a cross-sectional view of a 

semiconductor package constructed in accordance with the 
present invention; 

[0019] Figure 10 is a cross-sectional view of a 

semiconductor package constructed in accordance with the 
present invention; 

[0020] Figure 11 is a bottom plan view of a 

semiconductor package constructed in accordance with the 
present invention; 

[0021] Figure 12 is a flow diagram illustrating an 

exemplary manufacturing method for the semiconductor 
package of the present invention; and 

[0022] Figures 13-18 are illustrations of respective 

ones of the steps set forth in Figure 12. 

[0023] Common reference numerals are used throughout the 
drawings and detailed description to indicate like 
elements . 

DETAILED DESCRIPTION OF THE INVENTION 
[0024] Referring now to the drawings wherein the 

showings are for purposes of illustrating preferred 
embodiments of the present invention only, and not for 
purposes of limiting the same, Figures 1 and 2 depict top 
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and bottom plan views, respectively, of a lead frame 100 
for use in a semiconductor package 200 constructed in 
accordance with the present invention. The lead frame 100 
comprises a frame 2 which is a substantially flat or planar 
plate. Located inside the frame 2 is a generally square 
ground ring 6 of the lead frame 100, while located inside 
the ground ring 6 is a generally square, plate-like die pad 
or chip mounting board 8. Formed on the inside of the 
frame 2 are a plurality of tie bars 4 which are connected 
to and support both the ground ring 6 and the chip mounting 
board 8. Additionally, formed between the chip mounting 
board 8 and the ground ring 6 are a plurality of elongate 
slots 16 which effectively separate the chip mounting board 
8 and the ground ring 6 from each other by a fixed interval 
or gap. More particularly, four slots 16 are included in 
the lead frame 100, with each defining a prescribed gap or 
space between each peripheral edge segments or sides of the 
chip mounting board 8 and a respective side or segment of 
the ground ring 6. However, it will be recognized that 
specific areas between the chip mounting board 8 and the 
ground ring 6 are connected to each other via the tie bars 
4. 

[0025] The lead frame 100 further comprises a plurality 
of leads 10 which are arranged about the periphery of the 
ground ring 6. The leads 10 are segregated into four equal 
sets, with each set being connected to and extending 
perpendicularly from a respective dambar 12. The opposed 
ends of each dambar 12 are connected to the frame 2. Each 
dambar 12 is itself connected to the distal ends of a 
plurality of supporting leads 14, with the opposed ends of 
the supporting leads 14 themselves being connected to the 
frame 2. In Figure 2, the hatched portions in the drawing 
indicate partially etched portions of the lead frame 100, 
and are described as third surfaces below. 
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[0026] Referring now to Figures 3 and 4, there is 

depicted top and bottom plan views, respectively, of a lead 
frame 101 constructed in accordance with a second 
embodiment of the present invention. The lead frame 101 
illustrated in Figures 3 and 4 is substantially similar in 
construction to the lead frame 100 shown in Figures 1 and 
2, with the primary distinction being that apertures or 
holes 17 are formed between the chip mounting board 8 and 
the ground ring 6 as an alternative to the above-described 
slots 16. More particularly, seven holes 17 are formed 
between each side of the chip mounting board 8 and the 
corresponding side of ground ring 6. However, the number 
of holes 17 need not necessarily be restricted to seven. 
Though the boundary between the chip mounting board 8 and 
the ground ring 6 is not as defined when holes 17 are 
employed as an alternative to the slots 16, that portion of 
the lead frame 101 outside of the holes 17 is defined as 
the ground ring 6 in Figures 3 and 4. In Figure 4, the 
hatched portions in the drawing indicates partially etched 
portions of the lead frame 101, and is also described as 
third surfaces below. 

[0027] Referring now to Figures 5-7, the chip mounting 
board 8 of the lead frame 100, 101 includes a substantially 
flat or planar first surface 8a. In addition to the first 
surface 8a, the chip mounting board 8 defines substantially 
flat or planar second and third surfaces 8b, 8c which are 
opposed to the first surface 8a. The third surface 8c 
circumvents the second surface 8b, and is formed between 
the first and second surfaces 8a, 8b, i.e., the third 
surface 8c is depressed (perpendicularly recessed) or 
partially etched in a predetermined depth relative to the 
second surface 8b. As indicated above, the third surface 
8c circumvents the second surface 8b. 

[0028] The ground ring 6 of the lead frame 100, 101 
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extends about the periphery of the chip mounting board 8 
and is spaced therefrom by a predetermined distance (i.e., 
the width of each slot 16 or diameter of each hole 17). 
The ground ring 6 includes a substantially flat or planar 
first surface 6a. In addition to the first surface 6a, the 
ground ring 6 defines a substantially flat or planar second 
surface 6b, and a plurality of substantially flat or planar 
third surfaces 6c. The second and third surfaces 6b, 6c 
are each opposed to the first surface 6a, with the third 
surfaces 6c being formed between the first and second 
surfaces 6a, 6b, i.e., depressed or partially etched in a 
predetermined depth so as to be perpendicularly recessed 
relative to the second surface 6b. Each of the third 
surfaces 6c is typically formed in a convex or concave form 
within the second surface 6b. The ground ring 6 further 
includes a plating layer (not shown) of a predetermined 
thickness applied to the first surface 6a thereof. The 
plating layer, which may be formed from silver or gold, 
provides excellent bonding with a conductive wire during a 
subsequent fabrication step for the semiconductor package 
200. As indicated above, a plurality of slots 16 or holes 
17 are disposed between the chip mounting board 8 and the 
ground ring 6, though no corresponding reference numerals 
are included in Figures 5-7. 

[0029] With regard to the leads 10 located about the 

periphery of the ground ring 6, each of the leads 10 
includes a generally flat or planar first surface 10a, and 
substantially flat or planar second and third surfaces 10b, 
10c which are opposed to the first surface 10a. The third 
surface 10c is located at the distal end of the lead 10 
closer to the ground ring 6 than the second surface 10b. 
Additionally, the third surface 10c is formed* between the 
first and second surfaces 10a, 10b, i.e., is depressed or 
partially etched in a predetermined depth so as to be 
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perpendicularly recessed relative to the second surface 
10b. Each lead 10 preferably has a plating layer of a 
predetermined thickness applied to the first surface 10a 
thereof. The plating layer may comprise a metal such as 
silver or gold, and like the plating layer of the ground 
ring 6, provides excellent bonding with a conductive wire. 
As indicated above, the leads 10 of the lead frame 100, 101 
are each connected to a dambar. 12, with each dambar 12 
being connected to the frame 2 via the supporting leads 14. 
[0030] Each tie bar 14 defines a substantially flat or 
planar first surface 4a, and substantially flat or planar 
second and third surfaces 4b, 4c which are each opposed to 
the first surface 4a. The third surface 4c is depressed or 
partially etched in a predetermined depth so as to be 
perpendicularly recessed relative to the second surface 4b. 
Each tie bar 4 may itself include a plating layer of a 
predetermined thickness applied to the first surface 4a 
thereof, with the plating layer being formed from metal 
such as silver or gold to provide superior bonding with a 
conductive wire as will be described in more detail below. 
[0031] The lead frame 100, 101 is manufactured by 

mechanically stamping or chemically etching a continuous 
metal strip. The metal strip may be fabricated from 
copper, copper alloy, alloy 37 (37% nickel, 55% iron), or 
similar materials. A manufacturing method for the lead 
frame 100, 101 will be described in more detail below with 
reference to a manufacturing method for the semiconductor 
package 200. 

[0032] Referring now to Figures 8-11, there is shown the 
semiconductor package 200 constructed in accordance with 
the present invention. As indicated above, Figures 8-10 
provide cross-sectional views of the semiconductor package 
200, with a bottom plan view being shown in Figure 11. The 
semiconductor package 200 of the present invention may 
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include either the lead frame 100 of the first embodiment 
or the lead frame 101 of the second embodiment. The 
structural attributes of the lead frame 100, 101 are 
discussed above in relation to Figures 1-7. 
[0033] In the semiconductor package 200, a semiconductor 
chip 20 having a plurality of input-output pads 22 is 
bonded to the first surface 8a of the chip mounting board 
8 through a layer 28 of bonding adhesive. The input-output 
pads 22 of the semiconductor chip 20 and the first surfaces 
6a, 10a of the ground ring 6 and each lead 10, 
respectively, are mechanically and electrically connected 
to each other through the use of conductive wires 24. The 
conductive wires 24 are each typically fabricated from gold 
or aluminum. The conductive wires 24 connected to 
respective ones of the leads 10 are typically used for 
power supply or for signal transmission, with the 
conductive wires 24 connected to the ground ring 6 being 
used for grounding the semiconductor chip 20. The 
conductive wires 24 are preferably bonded only to those 
portions of the first surface 6a of the ground ring 6 which 
are disposed in opposed relation to the second surface 6b, 
i.e., those portions of the first surface 6a which are not 
opposed to the third surfaces 6b. Thus, the conductive 
wires 24 are only bonded to those portions of the ground 
ring 6 of maximum thickness, and are not bonded to those 
portions of the ground ring 6 of reduced thickness 
attributable to the formation of the recesses defining the 
third surfaces 6c therein. As will be discussed in more 
detail below, the bonding of the conductive wires 24 to 
only those regions of the ground ring 6 of maximum 
thickness is for purposes of minimizing the bouncing 
phenomenon of the ground ring 6 described above during the 
wire bonding process. 

[0034] In the semiconductor package 200, the chip 
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mounting board 8, the tie bars 4, the ground ring 6, the 
leads 10, the semiconductor chip 20 and the conductive' 
wires 24 are all sealed with a sealing material which, when 
hardened, forms a sealing part 26 of the semiconductor 
package 200 of a specific form. The second surfaces 8b, 
4b, 6b, 10b of the chip mounting board 8, tie bars 4, 
ground ring 6 and leads 10, respectively, are exposed 
within the outer surface of the sealing part 26. That is, 
the first surfaces 8a, 4a, 6a, 10a, the third surfaces 8c, 
4c, 6c, 10c, and each of the peripheral edges or sides of. 
the chip mounting board 8, tie bars 4, ground ring 6 and 
leads 10 are located within or encapsulated by the sealing 
part 26, and thus interlocked thereto. The second surfaces 
8b, 4b, 6b, 10b of the chip mounting board 8, tie bars 4, 
ground ring 6 and leads 10 which are exposed within the 
sealing part 26 may be mounted to an underlying substrate 
such as a motherboard or printed circuit board (PCB) at a 
later time. As indicated above, the second surfaces 8b, 
4b, 6b, 10b of the chip mounting board 8, tie bars 4, 
ground ring 6 and leads 10 exposed within the sealing part 
26 may have a plating layer (not shown) of a predetermined 
thickness plated thereon, with such plating layer typically 
being a metal such as copper, gold, solder, tin, nickel, 
palladium, or others. 

[0035] In the semiconductor package 200, the second 

surfaces 10b, 6b, 4b of the leads 10, ground ring 6, and 
tie bars 4 are mounted to a prescribed, corresponding 
pattern on a printed circuit board or motherboard. 
However, to improve the heat dissipation performance of the 
semiconductor package 200, the second surface 8b of the 
chip mounting board 8 (which is also exposed) may also be 
mounted to the corresponding pattern on the motherboard 
through the use of a solder paste. 

[0036] Referring now to Figure 12, there is provided a 
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flow chart which sets forth the six steps included in the 
manufacturing method for the semiconductor package 200 of 
the present invention. As indicated above, Figures 13-18 
provide illustrations corresponding to each of the steps 
described in Figure 12, In the manufacturing method, the 
first step SI is the step of preparing the lead frame 100, 
101. The lead frames 100, 101 are each formed by chemical 
wet etching a metal strip. The chemical etching uses 
photolithography, photoresist and chemical solutions for 
etching a pattern on the metal strip. Generally, a 
photoresist layer is formed on one side or two sides of the 
strip. Next, the photoresist layer is exposed to light 
through a mask on which a desired pattern is formed. 
Chemical solution is continuously applied to one or two 
sides of the strip. The exposed area of the strip is 
etched and removed, thus causing the desired pattern to 
remain on the strip. 

[0037] By performing the etching twice, the lead frames 
100, 101 of the first and second embodiments of the present 
invention may be formed. The first etching step is carried 
out on one or two sides of the strip along the photoresist 
pattern thereon, and by completely passing through a 
predetermined area of the metal strip in order to form the 
entire pattern on the lead frames 100, 101. Next, a second 
photoresist pattern is formed on a predetermined area of 
one side of the lead frame 100, 101. The circumferential 
area of the chip mounting board 8 and selected areas of the 
ground ring 6, tie bars 4, and leads 10 are not wrapped by 
the second photoresist pattern, and therefore may be etched 
more by a second etching step which is carried out on one 
side of the lead frames 100, 101 along the second 
photoresist pattern. In the second etching step, the 
depressed surfaces are formed in the lead frames 100, 101, 
i.e., the third surface 8c of the chip mounting board 8, 
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th e third surfaces 6c of the ground ring 6, the third 
surface 4c of each of the tie bars 4, and the third surface 
10c of each of the leads 10. When the chemical solution 
etches such depressed surfaces to the prescribed depth, the 
second etching step is discontinued. That is, the second 
etching step is carried out in a manner such that the 
distance separating the third surface 8c of the chip 
mounting board 8 from the second surface 8b thereof, the 
distance separating the third surfaces 6c of the ground 
ring 6 from the second surface 6b thereof, the distance 
separating the third surface 4c of each tie bar 4 from the 
second surface 4b thereof, and the distance separating the 
third surface 10c of each of the leads 10 from the second 
surface 10b thereof allows a sufficient amount of sealing 
material (used to form the sealing part 26) to flow under 
the third surfaces 8c, 6c, 4c, 10c as needed to firmly 
secure the chip mounting board 8, ground ring 6, tie bars 
4 and leads 10 to the sealing part 26. 

[0038] In general, in the second etching step, the 

thickness between the first- surfaces 8a, 6a, 4a, 10a and 
respective ones of the third surfaces 8c, 6c, 4c, 10c is in 
the range of from about twenty-five percent to about 
seventy-five percent (and preferably about fifty percent) 
of the thickness of the chip mounting board 8, ground ring 
6, tie bars 4, and leads 10 between the first surfaces 8a, 
6a, 4a, 10a and respective ones of the second surfaces 8b, 
6b, 4b, 10b thereof. Due to the incompleteness of the 
second etching step, the third surfaces 4c, 6c, 8c, 10c may 
not be perfectly planar. Additionally, the corners defined 
between the second surfaces 8b, 6b, 4b, 10b and respective 
ones of the third surfaces 8c, 6c, 4c, 10c may not define 
an angle of ninety degrees, but rather may be rounded. 
[0039] Those of ordinary skill in the art will recognize 
that the first and second etching steps may be changed in 
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order, and that specific objects of the present invention 
may be achieved through the implementation of only the 
first etching step. That is, the pattern of the leads 10 
may be formed by the first etching step, with the chip 
mounting board 8, the ground ring 6, the tie bars 4 and the 
leads 10 being etched over a prescribed thickness to form 
the same, and each including a stepped section. 
Alternatively, the lead frames 100, 101 may be formed by a 
first step wherein the whole pattern of the lead frames 
100, 101 is formed by stamping, followed by a second step 
of chemically etching the chip mounting board 8, the ground 
ring 6, the tie bars 4, and the leads 10 of the stamped 
lead frame to form the depressed surfaces. 
[0040] Referring now to Figures 12 and 14, the second 
step S2 of the manufacturing method is a chip mounting and 
bonding step. More particularly, the semiconductor chip 20 
which includes the input-output pads 22 formed on the upper 
surface thereof is bonded to the approximate center of the 
first surface 8a of the chip mounting board 8 through the 
use of a layer 28 of a bonding adhesive. The mounting and 
bonding of the semiconductor chip 20 to* the chip mounting 
board 8 may be accomplished through the use of typical 
semiconductor chip bonding equipment and a typical 
semiconductor chip bonding epoxy. During the semiconductor 
chip bonding step and a semiconductor chip assembling step 
(which will be described later), the lead frame 100, 101 is 
grounded in such a manner that the same is protected from 
electrostatic discharge (ESD) . 

[0041] Referring now to Figures 12 and 15, the. third 

step S3 of the present manufacturing method is a wire 
bonding step. As shown in Figure 15, in the wire bonding 
step, each input-output pad 22 on the upper surface of the 
semiconductor chip 20 is mechanically and electrically 
connected to respective ones of the first surfaces 6a, 4a, 
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10a of the ground ring 6, tie bars 4 and leads 10 through 
the use of the conductive wires 24 which, as indicated 
above, are typically fabricated from gold or aluminum. The 
first surfaces 6a, 4a, 10a can be plated with gold, silver, 
nickel, palladium, copper or other metals. During this 
wire bonding step, the lead frame 100, 101 is grounded to 
prevent a malfunction of the semiconductor chip 20 due to 
electrostatic discharge. Additionally, during the wire 
bonding process, the lead frames 100, 101 are preferably 
located on an upper portion of a heat block (not shown) . 
The second surface 6b of the ground ring 6 remains fixed on 
the heat block without bouncing during the wire bonding- 
process. Thus, the conductive wires 24 can be stably 
bonded to the first surface 6a of the ground ring 6. As 
indicated above, the conductive wires 24 are preferably 
bonded to those portions of the first surface 6a which are 
disposed in opposed relation to the second surface 6b, 
i.e., the surface in direct contact with the heat block. 
The conductive wires 24 mechanically and electrically 
connected to the ground ring 6 are for ground use. That 
is, the ground input-output pads 22 of the semiconductor 
chip 20 are electrically connected to the ground ring 6 and 
the tie bars 4 by certain ones of the conductive wires 24. 
The input-output pads 22 for power supply or for signal 
transmission are mechanically and electrically connected to 
respective ones of the leads 10 by the conductive wires 24. 
[0042] Referring now to Figures 12 and 16, a fourth step 
S4 in the present manufacturing method is. a sealing step. 
As shown in Figures 16 and 17, a sealing material is 
applied to the lead frame 100, 101 to form the sealing part 
26 of a prescribed form. The sealing part 26 covers the 
semiconductor chip 20, the conductive wires 24, the first 
and third surfaces 8a, 8c and peripheral edges or side 
surfaces of the chip mounting board 8, the first and third 



surfaces 6a, 6c and peripheral edges or side surfaces of 
the ground ring 6, the first and third surfaces 4a, 4c and 
peripheral edges or side surfaces of the tie bars 4, and 
the first and third surfaces 10a, 10c and peripheral edges 
or side surfaces of the leads 10. As indicated above, the 
second surfaces 8b, 6b, 4b, 10b of the chip mounting board 
8, ground ring 6, tie bars 4 and leads 10 are exposed 
within the outer surface of (are not covered by) the 
sealing part 26. 

[0043] The sealing step may be performed through the use 
of various methodologies according to application field. 
For example, the sealing step can be achieved through a 
general plastic sealing technique. In such technique, the 
lead frame 100, 101 is located in the inside of a mold, and 
the sealing part 26 of the prescribed shape is formed on 
the upper surface of the lead frame 100, 101 by the 
hardening of the sealing material injected into the mold. 
The sealing material may be an epoxy molding compound. A 
common gate can be formed on the lead frame 100, 101 to 
perform the sealing step smoothly. A side of the mold may 
be tapered, so that the sealing part 26 can be easily 
removed from within the mold. 

[0044] An alternative sealing process could employ the 
use of a liquid type sealing material. If a liquid type 
sealing material is to be used, a first step of the sealing 
process would involve the placement of the lead frame 100, 
101 onto a horizontal surface. In a second step, a common 
contact bead of hardenable adhesive material (e.g., a 
liquid-type sealing material) can be coated on the lead 
frame 100, 101 to form a closed angle dam at a 
predetermined area of the leads 10 along the circumference 
of the semiconductor chip 20. In a third step, the dam is 
hardened through a process such as heating at a temperature 
of about 140° Celsius for one hour. In a fourth step, the 



hardenable adhesive material is coated in the inside of the 
dam to form the complete sealing part. In the final step, 
the sealing part is hardened and formed on the lead frame 
100, 101 by heating at a temperature of about 140° Celsius 
for about one hour. 

[0045] In the fifth step S5 of the present manufacturing 
method, specific areas of the lead frame 100, 101 which are 
not covered with the sealing part 26 and include the second 
surfaces 8b, 6b, 4b, 10b of the chip mounting board 8, 
ground ring 6, tie bars 4 and leads 10, respectively, may 
be plated with the common plating metal which itself can be 
mounted to the motherboard. Examples of a suitable plating 
metal include gold, nickel, palladium, inconel, solder of 
lead and tin, or tantalum according to the application 
field. The plating step may be omitted if the metal used 
for forming the lead frame 100, 101 does not reguire the 
plating or a pre-plating. For example, the plating step 
may be omitted in the event that the metal strip used for 
manufacturing the lead frame 100, 101 is copper plated with 
nickel palladium. 

[0046] Referring now to Figures 12 and 18, a sixth step 
S6 of the present manufacturing method is a singulation 
step. In the. singulation step, the lead frame 100, 101 on 
which the sealing part 26 is formed is itself cut. That 
is, a specific area of each of the leads 10 which is inside 
of the corresponding dambar 12 is cut. The cutting is 
carried out by completely passing the second surface 10b of 
each of the leads 10. Furthermore, each of the tie bars 4 
on the outside of the sealing part 26 is also cut. 
Finally, all areas which are positioned between the lead 
frame 100, 101 and the sealing part 26 are removed during 
the singulation step. 

[0047] The singulation step can be carried out using a 
punch, a saw, or an equivalent cutting tool. For example, 
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the punch or saw can be used in the outside of the sealing 
part 26. If the punch is used, the semiconductor package 
200 can be completely cut from the lead frame 100, 101 by 
one punching motion. It is contemplated that the cutting 
of the leads 10 and tie bars 4 within the dambars 12 in the 
punching operation may occur when the lead frame 100, 101 
is turned over, i.e., flipped over from the orientation 
shown in Figure 18. The cutting position can change the 
cut areas of each of the leads 10 or the tie bars 4 (which 
each extend to side surfaces of the sealing part 26) from 
about 0.0 to about 0.5 millimeters. 

[0048] In the semiconductor package 200 including the 

lead frame 100 or the lead frame 101 and the corresponding 
manufacturing method, the conductive wires 24 for ground 
are bonded to those sections of the first surface 6a of the 
ground ring 6 corresponding to the second surface 6b, i.e., 
the surface in direct contact to the heat block during the 
wire bonding process, thereby restricting the bouncing 
phenomenon of the ground ring 6 during the wire bonding 
process. Therefore, the wire bonding is optimally 
performed, thereby improving the yield rate associated with 
the process. As indicated above, the present invention 
improves the yield rate of the wire bonding process due to 
the avoidance of the bouncing phenomenon as a result of not 
attempting to perform the wire bonding on those portions of 
the first surface 6a of the ground ring 6 corresponding to 
(i.e., disposed in opposed relation to) the third surfaces 
6c which do not contact and are spaced from the heat block. 
[0049] Moreover, in accordance with the present 

invention, the first and third surfaces 8a, 8c of the chip 
mounting board 8, the first and third surfaces 10a, 10c of 
each of the leads 10, and the. first and third surfaces 6a, 
6c of the ground ring 6 are located inside of (are 
encapsulated by) the sealing part 26, thereby improving the 
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bonding strength between the chip mounting board 8, leads 
10, ground ring 6 and the sealing part 26. Since, in the 
present invention, the first and third surfaces 6a, 6c of 
the ground ring 6 are located inside the sealing part 26, 
and the ground ring 6 is connected to the chip mounting 
board 8 (via the tie bars 4), the bonding strength between 
the chip mounting board 8 and the sealing part 26 is 
improved over semiconductor packages known in the prior 
art . 

[0050] Moreover, in the semiconductor package 200 of the 
present invention, the ground ring 6 (as .opposed to the 
leads 10) is used as the vehicle for grounding the 
semiconductor chip 20, thereby having the effect of making 
more of the leads 10 available for processing signal from 
the semiconductor chip 20. More particularly, the input- 
output pads 22 of the semiconductor chip 20 for ground are 
all bonded not to the leads 10, but to the ground ring 6, 
thus allowing all of the leads 10 of the lead frame 100, 
101 to be used for the remaining input-output pads 22 for 
power supply and/or for signal transmission. Therefore, it 
is not necessary to manufacture the lead frame 100, 101 as 
a fine-pitched lead frame or a large-sized lead frame as 
occurs in the prior art as explained above. 
[0051] This disclosure provides exemplary embodiments of 
the present invention. The scope of the present invention 
is not limited by these exemplary embodiments. Numerous 
variations, whether explicitly provided for by the 
specification or implied by the specification, such as 
variations in structure, dimension, type of material or 
manufacturing process may be implemented by one of skill in 
the art in view of this disclosure. 



